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EDITORIAL DEPARTMENT NOTE 


Some of the articles in recent issues of the Bulletin have described 
manual accounting procedures for use where ical equi 
is not available. Just as important as the use of good alternative 
methods in the absence of machines, is the extensive and eflicient use 
of the equipment now available. The many companies now using 
punched-card equipment are interested in new and more efficient 
methods for using their machines. Mr. MacCauley’s article should 
be of assistance to them. 

Frank A. MacCauley, the author of this article, is Chief Cost 
Accountant of the American Machine & Foundry Co. He has been 
associated with that company for over twenty agg One of the 
pioneers in the field of punched-card accounting, Mr. MacCauley has 
collaborated closely with the equipment engineers in the development 
and adaptation of punched-card machinery and has developed many 
payroll, cost, and general accounting systems. Mr. MacCauley is a 
member of the Brooklyn Chapter, which he served as President for 
a two-year period from 1936 to 1938. 


Articles published in the Bulletin present many different viewpoints. 
In publishing them the Association is not sponsoring the views ex- 
pressed, but is endeavoring to provide for its members material which 
will be helpful and stimulating. Constructive comments are wel- 
comed and will be published in the Forum Section of the Bullet. 
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PUNCHED-CARD SYSTEM OF PAYROLL AND LABOR 
COST ACCOUNTING 


By Frank A. MacCauley, Chief Cost Accountant, 
American Machine & Foundry Co., Brooklyn, N. Y. 


[I THESE DAYS of phenomenal production for war and 

correspondingly increased payrolls, there have arisen some very 
real problems in the handling of payroll and labor cost distribu- 
tion. Enlarged payrolls must be computed with dispatch to assure 
amiable employee-employer relationship. Accuracy of computa- 
tion must be maintained in the interest of an economically and 
efficiently managed business organization. The cost of handling 
this increased burden by an accounting department should be kept 
in line with the cost of expanded operations in general. It is for 
these reasons that American Machine and Foundry Company be- 
lieves that the presentation of a study of its method of handling 
payroll and labor distribution may be of some assistance not only 
to industry engaged in similar pursuits, but also to those engaged 
in entirely different activities. 


The Basic Payroll Problem 


Whether there is but one man or many times that number on 
an individual payroll, some determination of compensation must 
be made for services rendered by each employee. There are in- 
_ humerable methods used to make such a determination, but funda- 
mentally the great majority of American workers are paid on some 
variation of a rate-times-hours basis. This basic wage formula 
is usually elaborated upon by the addition of various bonuses, 
shift premiums, and overtime payments. Our present scheme of 
operation, we believe, is adaptable to virtually all of these elabora- 
tions. Such a statement can be made because our payroll and 
labor distribution are being handled by tabulating equipment which 
has been designed to fill our particular needs. 

At present, we are using tabulating equipment not only for 
payroll and labor distribution, but also for material distribution, 
material inventory, cost records, sales analysis, trial balances, 
ledger analysis, and departmental proficiency. Since 1925, the 
year in which tabulating machines were first installed, there has 
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been a constant addition of accounting applications to our tabulat- 
ing equipment. Over this period our plan of operation has been 
changed somewhat, enabling us to keep abreast of developments 
in the punched-card accounting field, developments which have 
resulted in a constantly increased efficiency and ease of operation. 
Such continued use of punched-card accounting has numbered us 
among the oldest users of tabulating equipment. 

The newer users of tabulating machines may find herein certain 
procedures that are adaptable to their own problems. One might 
say that the adaptation of any procedure mentioned would be 
most certainly the adaptation of a method that has proved itself 
to be one of the better ways of handling a similar situation, inas- 
much as it either has been used over a period of years and proved 
itself efficient, or in the case of later revisions, it has justified 
itself as a more positive procedure than the one that preceded it. 


Area to be Covered 


In approaching our procedure, it must be remembered that we 
are attempting to give only a partial description of our complete 
plan of punched-card accounting at this time. For the sake of 
clarity, we are limiting this article principally to our treatment of 
payroll, Some discussion of labor cost and distribution will be 
necessary because it results as a by-product of the payroll pro- 
cedure. To adequately describe the entire scope of our operations 
would require separate papers coyering each of the various tabu- 
lating machine accounting applications. 

At present our payroll numbers approximately 2,500 men. As 
has been stated earlier, we believe the point of prime consideration 
is not so much the size of the payroll as the basic idea of opera- 
tion. A much smaller payroll or one infinitely larger requires but 
a proportionate reduction cr expansion of operations to handle 
the existing volume of the particular enterprise. 

One of the more popular fallacies concerning the use of tabu- 
lating equipment is that its use is justified only by larger corpora- 
tions. Naturally, there is a relationship between the volume of 
work to be handled and the size of the tabulating machines in- 
stallation. Such installations, however, can vary almost immeas- 
urably in size. 
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Our own experience has shown us the ease of expansion and 
complete flexibility of our tabulating equipment. During the past 
year our payroll requirements have increased approximately 350 
per cent without disrupting our accounting procedure. At the 
same time, there has been a general trend from production to meet 
civilian requirements to production for war needs. 


The General Plan of Operation 

As in any tabulating machine installation, our operations begin 
with the recording of information on a tabulating card. A daily 
job card serves both for the manual notation of pertinent infor- 
mation concerning the job assigned and for a permanent punched- 
card record of designating information, hours, labor cost, and 
overhead for that specific phase of operation. 
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1—Txe Jos Carp 
SHOWING INFORMATION RECORDED IN THE PLANT 


All written entries are made and such punching as is feasible 
is done in the plant. The cards are sent to the tabulating depart- 
ment where labor costs are extended into the job card. All labor 
costs as extended on the individual job cards are summarized at 
the close of the week into a single card for each man, which is 
known as the total earnings summary card. Through the use of 
master cards, both variable and fixed deductions are made and a 
final card is produced containing total earnings, deductions and 
net earnings. This final card, originating from job cards, is then 
687 
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reconciled mechanically with a weekly attendance card, assuring 
complete agreement of payroll and job labor costs. 

That, in a very few words, summarizes our payroll procedure. 
In the succeeding paragraphs, we shall expand this general plan 
of operation and endeavor to indicate those procedures which ar 
most important for the successful handling of our payroll ap 
plication. 


Preparation of the Daily Job Card 


The job card (Exhibit 1), which has been mentioned above, is 
issued to the worker in the plant. Before cards are sent to the 
various plant departments they are automatically pre-punched with 
the department number and the various control holes which enable 
us to produce all desired reports. This preliminary work is ac- 
complished by merely setting up the desired information in an 
automatic punch and allowing the punch to enter this information 
automatically into any number of cards. Once the information 
has been set up in the punch, cards are punched without further 
attention on the part of the operator. These partially completed 
cards are next sent to the timekeepers in their respective depart- 
ments. 

The worker is assigned his job and a written entry is made 
of the necessary information on the card. The man clocks 
his starting time for the job and the timekeeper retains the card 
Upon completion of the job, the worker is clocked out and the 
total hours worked are computed. With the aid of a portable 
punch, the timeeeper then records the desired information into the 
card, i.e., clock number, operation number, class, division, job 
number, shift code, and hours. 

The use of portable punches in the plant is a rather unusual 
procedure but it does have certain advantages over the more 
general practice of sending cards to the tabulating department to 
be punched. We believe, and later procedures will tend to sub- 
stantiate, that considerable reduction in error has been brought 
about by this method. Inasmuch as actual notation of the job 
and its recording are carried out in the same department, there is 
an elimination of the possibility of error brought about either by 
the illegibility of the manual notation or by doubt concerning the 
correctness of the entry. Furthermore, a certain increase in speed 
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is achieved by doing away with an additional trip back to the de- 
partment in which the card originated when there is such an oc- 
currence. Any question that may arise can be answered before 


the cards leave the department. 


Daily Listing of Job Cards 

Having reached this stage of completion, the cards are dis- 
patched daily to the tabulating department. When the cards are 
received in the tabulating department, the date is automatically re- 
corded in the same manner as were the department number and 
the control hole punching. The sorting machine is used next to 
place all cards in sequence by job and department number. A 
daily listing of all cards is then made on the tabulator with totals 
by job and department numbers. While the listing is being pre- 
pared, a summary punch attached to the tabulator is automatically 
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punching a summary card (Exhibit 2) simultaneously with the 
printing of the totals by job number and department numbers. 
With no loss in tabulating time or additional manual effort, the 
Summary cards contain a permanent record of total man-hours 
expended on each job. These summary cards are filed for future 
labor analyses. 
The first listing of all cards is in reality a report serving a dual 
_— Primarily, it gives management a picture of daily pro- 
duction ; secondly, it serves as a means of verifying all job cards. 
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By checking this listing with the manual notation on the job 
cards, any error in punching is found before proceeding further, 
Experience has shown that errors made in the plan in punching 
the cards are so few that the daily production report is immaterially 
affected and summary cards are easily corrected for any variances, 
After being used for this daily production report, all job cards are 
then filed until again needed. 
The Robot 


To simplify explanation of subsequent steps, it is advisable at 
this time to give a brief description of the operation of a machine 
used in punched-card accounting known as the robot. The main 
operation of the robot is to feed tabulating cards from two feeding 
magazines for the following purposes : 
1. To reproduce from an original set of punched cards, either 
a duplicate set, card for card, or many cards from one. 

2. To compare two sets of cards, for the purpose of verifying 
one set and, if desired, for sorting cards which match from 
those which do not. 

3. To compare two sets of punched cards, in order to reproduce 
all or part of the information contained by one set into 
matching cards of the other, at the same time sorting cards 
which match from those which do not match. 


Adjustment to the desired operations, incidentally, is not at all 
complicated. It involves only the turning of a single dial which 
adjusts the robot to the desired feeding, punching and sorting 
operations simultaneously. 

On two predetermined days each week all job cards are with- 
drawn from the file and are placed in sequence by employee clock 
number through the use of the sorting machine in preparation for 
use in the robot. The job cards are now ready for entry of em- 
ployee rates which are kept on file in a permanent set of master 
rate cards (Exhibit 3). The master set of cards may be used 
repeatedly, a change being necessitated only when a change is 
made in an employee’s rate. When a revision is made, it is nec- 
essary only to withdraw the old card from the set and to insert 
a new card containing the revised rate. The master set was veri- 
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fied when originally prepared, thereby assuring accuracy in enter- 
ing rate into the job card. 

The master rate cards and job cards are placed in the robot 
and all job cards are punched with the correct employee rate. En- 
tering rate into job cards twice during the week brings about a 


reduction in the volume of work to be handled at the close of the 
payroll week. Upon the completion of this operation, the cards 
are again filed until the close of the week. 


Total Earnings Summary Card 
At the close of the week the daily job cards are sorted on the 
code, rate, and hours fields in preparation for extension of the 
labor amount. The code column is a numerical coding of shifts for 
straight time and overtime extensions as, for example, day-shift 
straight time, day-shift overtime, night-shift straight time, etc. 
Another set of master cards having correct extensions for all 
rates and hours on the various shift bases is used to enter labor 
amount into the job card through a robot function. The master 
extension cards are used repeatedly as are the previously mentioned 
master rate cards. Although the final entry completing the job 
cards, the application of overhead, is not made at this time, it 
might be well to mention the operation at this point. The robot 
is used again to enter the proper apportionment of overhead into 
the job card. Overhead being applied on the direct labor hour by 
a third set of master cards containing the overhead 
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amount for the various hours is used for this operation. The 
entry of overhead into the job cards completes the daily job card, 
but this step is not actually taken until after the preparation of 
the payroll. 

To return to our immediate procedure, the daily job cards are 
placed in sequence by clock number, and a tabulation is made of 
each employee’s total earnings for the week as shown by his job 
cards. Simultaneously, a total earnings summary card (Exhibit 
4) is prepared on the summary punch and contains clock number, 
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Exurerr 4—Tue Torat Earnincs Summary Carp 
(After Social Security and Victory Tax Deductions) 


rate, straight time and overtime hours, straight time and overtime 
amounts, and total earnings. The total earnings cards are ar- 
ranged in sequence as to gross earnings and placed in the robot. 
The robot enters into these cards from a set of master cards the 
correct F.O.A.B. amount, Victory Tax amount, and net amount 
after deduction. 


Weekly Earnings Statement Card 

While the total earnings summary card is being prepared, the 
robot is being used to record each employee's fed deductions and 
his rate into his weekly earnings statement card (Exhibit 5). 
Fixed deductions are recorded in a master deduction card (Exhibit 
6). The reader will note that, at present, five fixed deductions 
plus F.O.A.B. and Victory Tax, a total of seven payroll deduc- 
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tions, may be automatically deducted from an employee’s pay. 
The rate punched into the card at this time is the employee's 
rate as filed in the payroll department. All fixed deductions and 
employee rates are kept under the close supervision of the payroll 
department, where original records authorizing these deductions 
are maintained and official notification of rate applicable to each 
employee is made. 

The earnings statement cards are combined with the total earn- 
ings summary cards and a tabulation is prepared of total earnings, 
deductions, and net amount earned by each employee. During this 
step the summary punch is automatically recording net earnings 
for each employee into a summary card. The net earnings card 
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is identical in appearance with the total earnings card (Exhibit 4) 
with the exception that a contrasting color is used for card stock 
to differentiate the two cards. 

Through the use of the sorting machine, the earnings statement 
cards are separated from the total earnings cards. The total earn- 
ings cards are withdrawn; the net earnings cards and earnings 
statement cards are placed in the robot. At this time, all infor- 
mation that the net earnings card contains, which has not already 
been entered into the earnings statement card, is recorded therein, 
provided that employee rate agrees in both cards. If rate does not 
agree, cards are sorted from those that do agree. This operation 
serves as an additional check that all authorized rate changes have 
been made in the master set of rate cards filed in the tabulating de- 
partment, and eliminates the possibility of erroneous wage payment 
from an incorrect employee rate. 


The Weekly Attendance Card 


The second of the two basic tabulating cards used to record 
original information, the weekly attendance card, is a dual pur- 
pose card as is the daily job card. On it the time clock records the 
employee’s weekly attendance, and into it is punched summary pay- 
roll information. 

At the close of the work week, the straight time and overtime 
hours, as recorded by the time clock on the attendance cards, are 
computed and noted and the cards are sent to the tabulating de- 
partment. There, clock number, straight time hours and over- 
time hours are punched into these cards. This punching is then 
verified and the cards are placed in sequence by clock number, 
using, once again, the sorting machine. 

The earnings statement cards and the weekly attendance cards 
now are placed in the two feeding magazines of the robot. The 
reader will recall that wage extensions arrived at in the earnings 
statement cards were derived from hours as recorded in the daily 
job cards; and that in the attendance cards, hours are recorded 
on the basis of each employee’s weekly time attendance. The robot 
compares the time as recorded in both cards, and if clock number 
and hours in both cards agree, all information contained in the 
earnings statement card is punched into the employee’s attendance 
card. Should any of the attendance cards and earnings statements 
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not be in agreement, the robot will automatically segregate those 
cards. An immediate investigation is made to determine the cause 
of the difference and any necessary adjustment is made. 

The attendance cards are run through the printing interpreting 
machine for a printed record on the card of all punched infor- 
mation and are now complete. The employee’s earnings statement 
cards are placed in the tabulator and the payroll journal is pre- 


ings cards, are brought into use again for the payroll denomina- 
tion sheet. Those summary cards and a master set of payroll de- 
nomination cards are placed in the robot, which punches the nec- 
essary money denominations for payment of each employee’s sal- 
ary into his net earnings summary card. The report resulting 
from a tabulation of the cards will show total quantities of each 
money denomination necessary for paying all employees. 
Distribution of Pay 

As a final operation to the payroll procedure, all earnings state- 
ments are run through the interpreting machine for printing. 
These cards are enclosed in the pay envelope for each employee’s 
own record of his gross earnings, deductions, and net amount re- 
ceived. 

Prior to the distribution of pay envelopes, each employee is 
given his completed weekly attendance card, thereby affording him 
an opportunity to check for himself the accuracy of computation 
of the compensation he is about to receive. Payment of the 
wage itself, which is handed to the employee by an armored pay- 
roll service representative, is made only after identification by 
means of the attendance card. The card, signed by the employee 
to attest the correctness of the amount received, is handed to the 
representative as a receipt for his pay envelope. All attendance 
cards are later returned to the tabulating department where they 
are filed as a receipt and permanent record of payroll expénditures. 

We believe that this method of distribution of pay envelopes is 
unique and that the advantages offered obviously justify its use. 

in pay distribution are eliminated; the employee has an 

Opportunity to make any claim before payment. In addition, the 

original design of the payroll envelope conceals employee rate 
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and similar payroll information. Those filling the envelopes see 
only the amount to be placed within; sealing of the flap covers 
that amount until the employee opens his envelope. 

Upon completion of the payroll, labor distribution of all jobs 
has simultaneously been made, thereby eliminating an entire ac- 
counting procedure. Furthermore, all weekly attendance cards 
are on file containing, already punched, all information needed for 
the preparation of quarterly State and Federal Government reports. 


Advantages Inherent in the Plan of Operation 

In summation, we have found from our own use of a tabulating 
machines installation, certain advantages that do merit some con- 
sideration, both from the operational standpoint and from the 
speed and accuracy attained through such operation. Our instal- 
lation affords an almost one hundred per cent mechanical method 
of accounting, resulting in increased speed and accuracy and af- 
fording neat and uniform records. Manual notation, aside from 
original information, and computation, is virtually non-existent. 
For example, through the use of the robot it is possible to accu- 
rately predetermine rate and hours extensions once only, use them 
repeatedly week by week, making possible the fastest and most 
accurate method of extension available. Other entries are made 
with the same degree of accuracy and comparable speed. 

The mechanization of accounting procedure has not forced us 
to revise our cost system ; rather, tabulating equipment has adapted 
itself to our cost system. Mechanization has, in fact, given us a 
more positive assurance that our payroll and labor cost amounts 
are in agreement. 

Attendance cards serve still another purpose after their comple- 
tion for the weekly payroll. All pertinent information for the 
mechanical tabulation of quarterly State and National Government 
reports is contained therein. At the close of each thirteen-week 
period, the cards need only be withdrawn from files for use in 
the tabulation of these required reports. 

The accurate results obtained actually bring about a speeding up 
of wage payment. Actual computation requires only two days ; the 
pay envelopes themselves are in the hands of all employees less 
than three days after the close of the payroll week. 
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Weekly Operations 
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WEEKLY OPERATIONS (CONT'D) 
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Weekly Operations (Cont'd) 
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